Templated mesoporous materials: expectations, facts and challenges by Ribeiro Carrott, M.M.L.
-
-
lu
ta
n
ts
 o
f 
th
e 
p2
2H
B
P
 
;: 
-
=
 
!.
 .. 
e
s
li
.
 
;.c
~ =
-
~ ;
 :: 
~--
;r-
z 
't:i
:-
-
-
: 
:. 
-
~
-
:; 
­
-
'" 
,, 
":
")
~ 
: 
s
, 
-
a,
-=
::
 -
:
~
 
::!i
-
,s
ib
'e
 fO
f !
e
,r
a
py
rro
le
 b
in
d'
 Q
,
 
o
 
-
lB
P 
bi
nd
in
g 
po
ck
et
. T
he
re
fo
re
 
.
t::
 
U 
te
lfa
pY
fro
le
 b
in
di
ng
 h
as
 b
ee
n 
> C.
 
:h
es
e 
re
si
du
es
 d
oe
s 
n
ot
 a
ffe
ct
 
N
 
f-!
SQ
C 
(H
ete
ron
uc
lea
r S
in
gl
e 
,
 
m
u
ta
tio
n 
sit
es
, 
ho
we
ve
r, 
al
l 
C :l
 
~.
 
Ul is:
 ~ (!) a. (!) ., ~. o 
C :::I _.
 


<


CD ... en _.
 

a.
 
A) a.
 
CD a.
 
CD
N 
A
)
~
 
<

 !e. 
N
 
I 
..
. 
w
.
?A
) 

o
 :
::!. 
"
"
 

.
.
.
 
­
"
N
C
o 
c.
a~ !.
o 
'0 (/) (/) -
-- Q) u:i .S o (]) - (]) - al 
::J "0 (]) (.f) S ~ d3 .S? ~ 
(J) 0 C C ~ ~OmVl0. '>:: ::J Q) (]).c: ~ ::2:~ro ~ =' 
:l ro 0 N o.9-(l) ~ cr ~ .~ 0. ~ ,8e > 0. ~ C:2:5 U (])::J ro OlE§~ c <!l°"Oe:5~(/)0 C:::::lco u :::J (/). - (5 WCXl (])OlE C2C5e (/) 
.g'O g > ~ ~ ~ .~ - ~ ~ -:.~ g 
m ~c~5 ~~::!g'~~i ~ .~ ~~ "'-Q)"-- I CQ)OO~
co Ulm.D OCrn 
. C u 

II) £ >,uw..c I£cn- 5 -5.:E
.: 0 .E E ~ ~ .c: Ol 0 c 
-0"- -.­~ ::> ~~~~ ro - 0. lL o~~o~~
"0 ro .c: 'u ~ Q) ~ !II 9 _nn Q) In - ... .Q.,Q-..,.!. ;: 
0 
'""" 0 
N 
e 
colena ectures > 
aJ 
aJ 
-0 
aJ 
PL1 I Coordination chemistry working for biology: enzymatic activity mastered by altering metal environment 3 -0 co 
Joso Moura I universirlade nova de lisboa -0 
'§ 
aJ 
PL2 I Templated mesoporous materials: expectations, facts and challenges 4 
'c 
> 
Manuela Ribeiro Ca rrot! I uiliversidade de evora ~ 
~ PL3 I The protein universe: structural biology in the post-genomic era 5 (]) 
.t:Kurt Wuthrich I the scripps research instilute , USA & ETH-Zurich U 
>­0..6 N 
Carlos Pascoal Nelo I universidade de 3veiro 
PL4 1New materials from renewable resources 
oral com unl tions 7 
OC1 I Synthesis of new bipyrrole derivatives by a double aza-Michael addition reaction 9 
Flavio Figueira I universidade de aveiro 
OC2 ITomato (Lycopersicon esculentum) seeds: new flavonoids 10 
Marcos Tave ira I universidade do porto 
Templated mesoporous materials: expectations, facts and challenges 
Manuela Ribeiro Carrott 
..-. 
"tI Centro de Quimica de Evora and Departamento de Quimica, Universidade de Evora, Portugal 
-<(") 
:J 
CD manrc@uevora.pt 
s: 
C 
:::J
<' The interest in ordered mesoporous materials (OMM) had its origin in the absence of materials with pores of highly uniform width in the (1) 
(jl mesopore range (2-50 nm) as opposed to what already existed for micropores « 2nm) with, for instance, zeolites or carbon molecular 
0: sieves. Although molecular templating was used since the 1960's for the synthesis of microporous zeolites, it was only in 1992 that the 
OJ 
D­
(1) unique structural properties of OMM were disclosed for the silicas and metalosilicates of the M41 S family, prepared using supra molecular 
D­ templates. Starting with surfactant micelles as structure directing agents, soon the ability of self-assembly of organic and inorganic 
(1) precursors in the presence of block copolymers was also reported for soft templating synthesis and later on the idea developed into hard OJ 
< templating preparation (nanocasting) of ordered mesoporous carbons. The variety of acronyms appearing in the literature reflects the ~. 
(3 present situation of numerous members of the OMM class, yet foreseen to be sti ll incomplete, which is due to the high versatility of the 
N synthesis approach. In fact , by combining the nature of the structure directing agent with careful control of the synthesis parameters, it is 
o possible to tailor the ordering, geometry and surface chemistry of the mesopores, and in particular to fine tune their size to a target 
-' 
o dimension. These extraordinary features, associated with the high surface areas and pore volumes, justify the intensive research 
dedicated to these interesting materials having potential for application in many fields of science and technology, as themselves or as 
host matrices for immobilisation of bulky species. This presentation will include an overview of the main types of the mesoporous 
structures that can be generated via template processes, addressing the role of surface chemistry on their formation and implications in 
their properties and applications. Some aspects to be considered will involve the introduction of catalytic functionalities, the important 
contributions that these model porous solids brought to the testing of fundamentals underlying gas adsorption, previously developed with 
common mesoporous materials having broad pore size distributions, and also their potential as molecular sieves for big molecules in the 
liquid phase. Together with the beautiful aspects, some challenges still to overcome, will also be mentioned. 
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